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Fig. 5.8 An illustration of the use of im-
munoelectrophoresis to detect antigens, A mixture of
antigens (in this case human serum in the upper well)
is subjected to electrophoresis in agar. Antiserum
(rabbit antiserum to whole human serum) is then
placed in the trough and diffusion allowed to
proceed. Each antigen reacts with the corresponding
antibody to form an arc of precipitation, the posi-
tion of which depends on the electrophoretic mob-
ility of the antigen. Use of a single purified antigen
(in this case the C3 component of human comple-
ment in the lower well) helps to determine whether
that antigen is present in the mixture. The upper and
middle troughs contain antiserum to whole human
serum and the lower trough antiserum to human C3.

ium, or are adsorbed artificially onto red cells
or latex particles, antibody causes aggregation
of the particles (agglutination reaction). The vis-
ible aggregation of large particles such as bac-
teria can be effected by minute amounts of
antibody.

(2) Methods using anti-immunoglobulin. In
certain circumstances antibody combines with
antigen without causing aggregation. This may
occur if the spatial arrangement of the antigen
(e.g. the Rhesus antigen on the surface of red
cells) prevents the divalent IgG antibody mole-
cule from combining simultaneously with anti-
genie determinant groups on two different red
cells. In these circumstances, exposure of the
Rhesus positive red cells to anti-Rhesus anti-
body merely results in their being coated with
IgG. However, the coated cells can be aggluti-
nated by antibody against IgG (antiglobulin or
Coombs' reaction) (Fig. 5.9).

A similar principle is used in the indirect
immunofluorescence (indirect fluorescent anti-
body) technique to detect insoluble antigen (e.g.
bacterial capsular polysaccharide) in a his-
tological section or smear. When this is ex-
posed to antiserum the antibody combines with
antigen without visible effect. The slide is
washed to remove the antiserum, leaving only
the specific antibody which is, of course, an
immunoglobulin, attached to the antigen pre-
sent in the section. Antibody to immunoglob-
ulin, conjugated with a fluorescent dye such as
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Fig. 5.9 Antigenic particles sensitised with a non-
agglutinating antibody are agglutinated by antibody
to immunoglobulin (antiglobulin reagent).

fluorescein isothiocyanate, is then applied to
the section or smear and the site of antigen-
antibody combination is visualised by the pre-
sence of the fluorescent antiglobulin when the
section is examined microscopically with ultra-
violet light (Figs. 5.10, 5.11). In the direct
immunofluorescence technique the tissue or cells
are washed to remove free immunoglobulins
and treated directly with fluorescein-conjugated
antiglobulin reagent. This demonstrates the
binding of antibody (or the deposition of anti-
gen-antibody complexes) in vivo. More recently,
analogous techniques have been introduced in
which antibody is labelled with the enzyme per-
oxidase instfe^d of with a fluorescent dye; per-
oxidase can be localised as a dark deposit by
ordinary light microscopy after appropriate
histochemical treatment.

(3) Methods using radioactive antigen. In the
Farr technique, which is valuable in measuring
antibody to soluble antigen, excess antigen
labelled with radioisotope is added to anti-
serum; the immunoglobulin (including antigen-
antibody complexes) is then precipitated by 50
per cent saturation with ammonium sulphate.
Provided that the free antigen (uncombined
with antibody) is not salted out by this